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ABSTRACT: 

PURPOSE: To supply a liquid raw material with constant flow rate, 
even in 

the case of fine flow rate, in the liquid raw material vaporization device 
for 

the chemical vapor phase growth method by integrating the control 
valve 

controlling the liquid flow rate with a vaporization vessel. 

CONSTITUTION: In the liquid raw material vaporization device 
using for the 

chemical vapor phase growth method, the liquid flow rate control valve 
3 is 

integrally provided in the vaporization vessel 1 . As a result, the liquid 
raw 



material using for the chemical vapor phase growth method, 
especially the 

liquid raw material of fine flow rate is allowed to supply with a constant 

flow 

rate. 
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Specification 

1. Title of Invention 

Liquid Raw Material Vaporizer 

2. Claim 

A liquid raw material vaporizer, characterized in that a liquid flow rate control 
valve is integrated with a vaporizing tank. 

3. Detailed Description of the Invention 
[Field of Industrial Application] 

This invention pertains to a liquid raw material vaporizing device that is used for a 
chemical vapor deposition (CVD). 

[Prior Art] 

There is a bubbler method as a general method for vaporizing a liquid raw material 
that is used for a CVD. In the recent years, particularly various vaporizers have been 
commercially available due to a trend of utilization of vaporizers. 



However, in the present situation, these vaporizers provide flow rate control 
valves in the middle of pipings so that liquids with the flow rate controlled are transported 
to vaporizing tanks. 

The control valves and the vaporizing tanks are connected with the pipings, and a 
welding and joints are used for the seam. 

In this case, the internal volume from the control valves to the surfaces of the inner 
walls (henceforth referred to as the internal volume) is unexpectedly large. Due to the 
large internal volume, in particular, when the flow rate of liquid raw materials is very low, 
the time when the liquid raw materials pass through the internal volume becomes 
extremely long. 

When the pressure of the liquid raw materials is reduced, the liquid raw materials 
easily generate bubbles towards the lower stream so as to contain the bubbles. Due to this 
effect, the flow of the liquids in the pipings from the control valves to the vaporizing tanks 
surges to supply liquids and gases to the vaporizing tanks alternately, thereby making it 
impossible to supply liquid raw materials at a specific flow rate to the vaporizing tanks. 

The larger the internal volume is, the more significant the effect is. 

[Problem to Be Solved by the Invention] 

The present invention is produced to eliminate the aforementioned disadvantages 
and to offer a liquid raw material vaporizer that is capable of supplying a liquid raw 
material at a specific flow rate to a vaporizing tank even if the amount is extremely small. 

[Measures for Solving the Problem] 



2 



The invention provides a control valve integrated with the main body of a 
vaporizing tank in a built-in fashion without utilizing any pipings and joints between the 
control valve and the vaporizing tank. 

With this constitution, even if the internal volume is extremely small and if the flow 
rate is very low. A liquid raw material at a specific flow rate can be supplied to the 
vaporizing tank as the time when the liquid raw material passes through the internal 
volume is neglected. 

Fig. 1 is a cross-sectional view illustrating a working example of the invention. 

The invention is described in detail with reference to Fig. 1 . 

A control valve 3 is integrated with a vaporizing tank 1 by a built-in fashion, 
thereby not requiring any pipings. 

Immediately after the flow rate of a liquid raw material has been controlled with 
control valve 3, the liquid raw material enters the vaporizing tank heated with a heater 2 to 
be vaporized inside thereof. 

The vaporizing tank and the heater unit employ a double pipe structure. 

On the other hand, after a carrier gas has been preheated, it enters vaporizing tank 
1 from a carrier gas supply inlet A, is then exhausted from a mixture gas exhaust outlet B 
along with a raw material gas, and finally enters a CVD reaction chamber. 

The invention can be constituted to be a vaporizer with a structure as shown in 
Fig. 2 as well. 

A control valve 8 is integrated with the bottom of a vaporizing tank 6 by in a built- 
in fashion. 



Immediately after the flow rate of a liquid raw material has been controlled with 
control valve 8, it enters a vaporizing tank heated with a heater 7 to be vaporized inside 
thereof 

On the other hand, a carrier gas is supplied from a carrier gas supply inlet C, 
preheated with the heater, enters the vaporizing tank, is exhausted from a mixture gas 
exhaust outlet D along with a raw material gas, and finally enters a CD reaction chamber. 

When a plurality of liquid raw materials is supplied to the vaporizing tank, a 
plurality of control valves is also provided. 

By using the liquid raw material vaporizer as described above, a liquid raw material 
having a very low flow rate can be supplied to the vaporizing tank at a specific flow rate. 

[Advantageous Effect of the Invention] 

According to the invention, it is characterized in that a liquid raw material used 
with the CVD method, particularly a liquid raw material having an extremely low flow rate 
can be supplied to the vaporizing tank at a specific flow rate. 

In addition to the above advantage, because of the absence of pipings and joints, 
the liquid raw material will not easily be contaminated or a dust such as oxide of the raw 
material components will not easily be generated. 

4. Brief Description of the Invention 

Fig, 1 is a cross-sectional view illustrating a working example of the invention. 



In the drawing, reference number 1 refers to the vaporizing tank; 2 to the heater; 3 
to the control valve; 4 to the carrier gas supply pipe; and 5 to the mixture gas exhaust 
outlet. 

Reference A refers to the carrier gas supply inlet, and B the mixture gas exhaust 

outlet. 

Fig. 2 is a cross-sectional view illustrating another working example of the 
invention. 

In the drawing, reference number 6 refers to the vaporizing tank; 7 to the heater; 8 
to the control valve; 9 to the carrier has exhaust outlet; and 10 the mixture gas exhaust 
outlet. 

Reference number C refers to the carrier gas supply inlet, and D the mixture gas 
exhaust outlet. 
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